Generation of ROS by CAY10598 leads to inactivation of STAT3 signaling and induction of apoptosis in human colon cancer HCT116 cells.
Prostaglandin E2 (PGE2) has been reported to play critical roles in cell fate decision by interacting with four types of prostanoid receptors such as EP1, EP2, EP3 and EP4. The present study was aimed at investigating the effect of the EP4-specific agonist CAY10598 in human colon cancer HCT116 cells. Our study revealed that treatment with CAY10598 significantly reduced the cell viability and induced apoptosis in HCT116 cells, as evidenced by the induction of p53 and Bax, release of cytochrome c, cleavage of caspase-9, -7, and -3, and PARP, and the inhibition of Bcl-2, Bcl-xL and survivin expression. Moreover, treatment with CAY10598 diminished the phosphorylation of JAK2, leading to the attenuation of STAT3 activation in HCT116 cells. CAY10598-induced apoptosis in cells which were transiently transfected with EP4 siRNA or treated with an EP4 antagonist prior to incubation with the compound remained unaffected, suggesting an EP4-independent mechanism of apoptosis induction by CAY10598. We found that treatment with CAY10598 generated reactive oxygen species (ROS) and pretreatment of cells with N-acetyl cysteine rescued cells from apoptosis by abrogating the inhibitory effect of CAY10598 on the activation of JAK2/STAT3 signaling. In conclusion, CAY10598 induced apoptosis in HCT116 cells in an EP4-independent manner, but through the generation of ROS and inactivation of JAK2/STAT3 signaling.